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Application examples of the SCALE Code System in our 
group

ÁTRITON/NEWT: Modeling of Hexagonal Geometries

ÁKENO: Criticality Safety Calculations

ÁTRITON/NEWT: Spent Fuel Calculations

ÁMAVRIC/ORIGEN: Activation Analysis



Generation of Cross Section Library for Reactor
Burnup Calculations
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3D ReactorCore Calculation

Point-wiseData (ENDF/B)
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1D Pin CellCalculation
ResonanceCalculation

Few-Group Constants, ReactionRates

FewGroups (two or four)

Reactor burnup calculations are a two -step procedure that consists of
an assembly calculation with deterministic transport code followed by
reactor core calculation with nodal diffusion code .

First step Ɩcross section library generation : Several branches of lattice
calculations for fuel assemblies and reflectors have to be performed to
generate two-energy group XS library parametrized as function of burnup
and

- Moderator density

- Fuel temperature 

- Boron concentration

- Rodded/unroddedsituation

We use TRITON/NEWT from SCALE6.2.4 for the cross section library generation.

2D Transport Calculation



Lattice Cell Calculations with TRITON/NEWT
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Due to the large absorption cross section for thermal neutrons Gd bearing

fuel pellets deplete by layers from the outside to the inside (Ɲonion -skinƛ

effect ) ư differences in the flux shape across the fuel pin ư manual

subdivision of the Gd region into a number of annular zones of equal

area



Generation of Cross Section Library for Reactor
Burnup Calculations with TRITON/NEWT

Reactor Systems | TN EnSys | SCALE Users´Group Workshop | 26. Ɩ28.04.2023 5

To avoid geometry errors we used holes (not lattice !) in order
to place individual fuel pins within the hexagonal fuel
assembly ư calculation of the position of each pin by a
modeler ưlong input

Pre- and post-processing of branching calculations by self -
developed programs (e.g. IDL) necessary

holeslattice

312 positions



Generation of Cross Section Library for Reactor
Burnup Calculations with TRITON/NEWT
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We used two different computational paths

for the cross section library generation :

TRITON/NEWT from SCALE 6.2.4 and

CASMO5 (Studsvik Scandpower).

Both approaches are appropriate for the

neutron physical description of the

hexagonal fuel assemblies and provide the

necessary quality for the reactor

simulation .
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Criticality Safety Assessment in a Fuel Fabrication
Plant with KENO
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Criticality safety analyses :

Á Demonstration of the compliance with the safety requirements

Á Identification of ways of further reducing risk at different 

assembly production stages

An accurate modeling of complex structures
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Spent fuel calculations

Á At the end of their life cycle, spent fuel 
assemblies are loaded into casks for storage

Á Calculation of relevant spent fuel properties
(e.g. activity, decay heat) is required to assess 
compliance with regulatory limits

Á Input of data from the fuel life cycle:

- Geometry and material composition of fuel 
assemblies are based on design specification

- Burnup history is based on information 
collected during NPP operation
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TRITON Code Sequence

Á Input of

- fuel assembly design parameters

Å material composition and fuel enrichment

Å geometry and dimensions

- operational data of fuel assembly type

Å average power

Å time steps until maximum burnup

Á Calculation using 252-group neutron cross
section library based on ENDF/B-VII

Á Output of problem -specific cross section library


